This study was performed to investigate the learning styles, study habits 
Background

Learning Styles
We as human beings recognize that we are not the same through our observations and interactions with each other. We look, speak and act differently, even our preferences and choices in life are completely different. It is therefore not inconceivable to think that we can learn differently as well (Schmid, Yeung, & Read, 2009) . Each individual has a special way of grasping a particular concept or situation (Bailey & Garratt, 2002) . That is, he/she prefers to learn via different styles. Over the years there have been several different ways of defining a learning style. Smith & Dalton (2005) defines a learning style as a unique and habitual behaviour of acquiring knowledge and skills through everyday study or experience. Felder & Silverman (1988) describes it as the way in which persons receive and process information. Kolb (1984) has his own opinion as to what a learning style is and defines it as the process of creating knowledge through the transformation of experience. The general theme of these definitions suggests that learning style encompasses the acquiring, processing and recalling information by an individual through particular experiences. students' reactions to classroom activities and settings (Montgomery & Groat, 1998) . The model consists of six learning styles but divided into three dimensions. It evaluates students on competitive/collaborative, avoidant/participant, dependent/independent learning styles (Montgomery & Groat, 1998) . This instrument has been used in the assessment of both science and social science students (Hamidah, Sarina, & Jusoff, 2009) .
The Paragon Learning Style Inventory (PLSI) is a modified version of the Myer-Briggs Type Indicator (MBTI). The MBTI model mainly targeted persons 14 years or older and Dr. John Shindler felt that the complex structure of the questions and the language used was not entirely appropriate for younger students (Varughese, 2007) . This led to the modification of the MBTI and the birth of PSLI by Shindler and Dr. Harrison-Yang. Thus, the learning styles associated with PLSI like the MBTI are also based on personality. Moreover, the PSLI has also been used in the evaluation of students at the tertiary level. In fact, it has been specifically used in the evaluation of first year chemistry students (Tasker, Miller, Kemmett, & Bedgood Jr, 2003 ; (Yeung, Read, & Schmid, 2005) and proven to be successful. Its previous use in other studies along with its availability and the range of its assessment (8 years and older) led to the decision of making PSLI the choice of study.
Paragon Learning Style Inventory
Essentially, the Paragon Learning Style Inventory is a survey consisting of 48 questions used in assessing the different learning styles and preferences among individuals. There are approximately sixteen learning styles within the model which originate from four different pairs of dimensions. Persons can be categorized as introvert/extrovert, sensate/intuitive, thinking/feeling and judging/perceiving (Yeung, et al., 2005) . The introvert/extrovert (E/I) dimension deals with the interaction between people and concepts. The extrovert mainly focuses on the outside world and prefers to try things out for himself. On the other hand, introverts deal with the inner world and reflect on thoughts and ideas. The introvert is quiet and prefers to be alone. This type of person would prefer to watch a demonstration of a specific task to be done before attempting it (Larkin-Hein & Budny, 2000) .
The sensate/intuitive (S/N) dimension pertains to how information is acquired or absorbed. Sensors use their senses (e.g sight or hearing) to relay and interpret information. They rely on past experiences and known facts to understand a concept. Persons who depend more on their intuitive thinking are imaginative and abstract. They have a tendency to make speculations to determine whether something is possible and try to envision ideas (O'Brien, et al., 1998; Varughese, 2007) .
The thinking/feeling (T/F) dimension is more concerned with the decision making process of the individual. Feelers are interested in people and values but not ideas. This person makes decisions based on the people and their actions. Thinkers on the other hand, make logical and rational decisions and loves ideas and concepts (Varughese, 2007) .
The last dimension, judging/perceiving (J/P) is associated with how a person prefers to live their own individual lives. Persons who are judgers primarily prefer to be well organized and orderly. They are decisive people who may also feel accomplished when their work has been fully completed. Unlike the judgers, perceivers are more spontaneous and flexible when it comes to their lives and with everyday tasks. They can be very indecisive which can be clearly seen as the opposite of the judgers (Larkin-Hein & Budny, 2000; Yeung, et al., 2005) .
A combination of the learning style preferences gives rise to sixteen possible learning styles ISTJ, ISFJ, INFJ, INTJ, ISTP, ISFP, INFP, INTP, ESTP, ESFP, ENFP, ENTP, ESTJ, ESFJ, ENFJ and ENTJ (Shabani, 2012) and these are illustrated in Table 1 . PLSI being self-scored can be quite helpful to students in predicting the career choices of the students given that each learning style is associated with particular careers. For example the student who had a preference for the extrovert, sensing, feeling and thinking (ESFJ) learning style it has been suggested that a career in education or healthcare would be more suited toward the individual (Varughese, 2007) since persons with this type of learning style are friendly, organized and tend to be gain satisfaction from helping others (Larkin-Hein & Budny, 2000; Varughese, 2007) . Another example is introvert, intuitive, thinking and judging (INTJ) which is associated with a career in science (Varughese, 2007) given that persons with the INTJ learning styles usually their logical thinking and creativity to create plans complete tasks (Larkin-Hein & Budny, 2000; Varughese, 2007) .
Learning Styles and Study Habits
Knowing one's learning style(s) is imperative but being able to master one's study habits and skills could tremendously reduce the issues of underachievement that is still on the rise among students (Gettinger & Seibert, 2002; Rana & Kausar, 2011) Study habits on the other hand, refer to the tendency of a student to use his/her uninterrupted attention to acquire knowledge via systematic routines (Credé & Kuncel, 2008; Khurshid, Tanveer, & Qasmi, 2012) . Study skills refer to effective study strategies and techniques in time management as well as other resources to attain academic success (Credé & Kuncel, 2008) . In essence study habits could be viewed as the continuous practice or repetition of study skills over time.
In addition, once learning styles are identified, students may discover that their study habits are not connected or matched to their learning styles. For instance extroverts are better at socializing and communicating with other persons unlike the introverts. Therefore, the extroverts may work with study groups rather than alone. This way they can study according to their learning style and possibly improve academically. Hoeffner (2010) sought to determine whether there was an improvement in grades after the adjustment of their study habits once their learning styles were identified. This study was inconclusive since not all of the students modified their study habits. However, those who did modify their study habits in relation with their learning styles agreed that the change was quite beneficial (Hoeffner, 2010 ).
Study Habits Inventories
Similar to the development of learning style inventories, a few researchers also formulated their own study habit inventories (Khurshid, et al., 2012; Richards, Richards, & Sheridan, 1999; Estes & Richards, 1985) . Herbert Richards and Thomas Estes developed a study habit inventory derived from C. Gilbert Wrenn's initial work (Richards, et al., 1999; Blumner & Richards, 1997) . The inventory was developed for classifying both high school and college students based on three factors which included distractibility, inquisitiveness and compulsiveness (Richards, et al., 1999) . The survey has been used in assessing college engineering students (Blumner & Richards, 1997) .
Another study habit inventory was developed by Dennis Congos and has been used to investigate academic performance among university level students. The inventory consists of 49 questions based on test, preparation, concentration, time management, text book, note taking and memory (Khurshid, et al., 2012) .
Adapted Study Habits Inventory
In this paper, study habits of students will be examined using an adapted version of the Study Habits Inventory from C. Gilbert Wrenn. The original inventory was developed in 1933 and the revised in 1941. The inventory focused on note taking, concentration, reading and time management skills (Wrenn, Larsen, & Effectively, 1974 ). An online modified version of the inventory was available and this led to the choice of studying this particular inventory. The adapted inventory used in the study looks at the overall level of study habits among the students based on poor or good study habits. It is thought that there is a relationship between study habits and academic performance among students (Aluja-Fabregat & Blanch, 2004; Bashir & Mattoo, 2012) . Students with poor study habits either lack effective or organized study routines while those with good study skills have more organized routines where they focus more effectively on the work at hand (Gettinger & Seibert, 2002) . Gettinger & Seibert (2002) stated that students who demonstrate poor study habits, are most likely the ones to have low academic achievement. Having good study habits could reduce the failure rate within educational institutions since studying tends to increase a student's academic ability (Gettinger & Seibert, 2002) . Therefore, while some students may not find studying to be interesting, it is quite effective for achieving good overall grades (Rana & Kausar, 2011) .
Study Habits and Academic Achievement
For many students, being the best, doing the best and striving for overall excellence is the ultimate goal at whatever educational institution they may be enrolled in. Consequently, it is important to have learning styles, study skills and habits as they not only pertain to short term situations but can be extremely advantageous further on in life as fresh challenges are likely to be faced such as obtaining new jobs, the task of running a household and balancing finances are some of the many challenges that could be encountered as a person ages.
Assessment and Academic Achievement
The type of assessment chosen for the study was based on Chemical Group Theory since it encompasses various forms of learning abilities seeing as a student will have to use logical thinking for the mathematical portion of the subject, imagination to visualize the molecule in space (Harle & Towns, 2010) , visibly observing models or diagrams and in some cases hands on experience which would entail the building of models of the molecules (Harle & Towns, 2010; Meyer & Sargent, 2007) .
The structure or types of assessments used by the lecturers may not cater to the diverse learning styles among the students. In the case of extroverts assessments may come in the form of debates or group projects. These are more in alignment with their learning styles as opposed to individual tests and assignments. This observation may suggest that there may be link between assessment and academic achievement. Students should perform better when their learning styles are accommodated in their individual assessments.
Purpose of the Study
This study investigated the self reported learning styles and study habits of first and third year chemistry students at the University of the West Indies, Cave Hill Campus. The research sought to determine whether there were any significant differences in these learning styles and study habits based on their sex (male/female), and level of study. It also sought to determine to what extent their study habits and learning style individually or collectively act as predictors for their academic achievement in chemistry. The information gathered from this study will serve to inform the lecturers assessment practices regarding the diversity of their students.
Research Questions:
To specifically attain insight on the topics, the following research questions will be answered.
1. What are the prevailing learning style preferences among undergraduate chemistry students in the Department of Biological and Chemical Sciences? 2. What percentage of undergraduate chemistry students displays good study habits? 3. Is there any significant difference in the level of study habits of undergraduate chemistry students in the Department of Biological and Chemical Sciences based on level of study 4. Is there any significant difference in the learning style preferences of undergraduate chemistry students in the Department of Biological and Chemical Sciences based on i. Level of study ii. Study Habits 5. Is there any significant difference in the academic achievement of undergraduate chemistry students in group theory based on i. Study Habits ii. Learning Styles 6. To what extent do study habits and learning styles combined predict the level of academic achievement of the undergraduate chemistry students in group theory? 7. What is the relative contribution of each factor of study habits and learning styles on the level of academic achievement of the undergraduate chemistry students in group theory?
Methodology
Research Design
A survey or descriptive research design was used in this study. It was used because it allowed the researchers to collect data regarding the opinion of the participants on a particular topic (Leacock, Warrican & Rose, 2009 ).
Instrumentation
A questionnaire named the Student Learning Preference Questionnaire was used in the study. The instrument consisted of three sections. Section A: Demographic information and Academic Experience Section B: The Paragon Learning Style Inventory Section C: The Study Habits Inventory The demographic information and academic experience section gathered data such as sex (male/female), level and course of study. The Paragon Learning Style Inventory (Shindler and Yang, 2004) consisted of 48 questions with 12 questions relating to each of 4 dimensions. For each question either "a" or "b" was best represented the participant most frequently. The Study Habits Inventory was adapted from Wrenn et al (1974) . It consisted of 11 questions and used a 4-point likert scale.
Pilot Study
The PLSI was previously used in other studies and has been proven to be stable and have high validity and reliability (Varughese, 2007; Yeung, et al., 2005; Yeung, et al., 2006) but both the PLSI and the Study Habits Inventory were developed for use in a different cultural setting than the Caribbean so the pilot study was performed to identify, remove/modify any ambiguous questions that may be encountered as well as to investigate the degree of internal consistency of the questions pertaining to the inventories used. All of the second year inorganic students participated in the pilot. These were chosen because they have already passed the 1 st year group theory and are the potential students for the final year group theory. It was thought that these students therefore represented characteristics of both groups. The data from the collected questionnaires was entered and processed using a computer programme, Predictive Analytics Software (PASW) Statistics 19 formerly known as Statistical Programme for Social Sciences (SPSS), to determine the reliability of the questions of both inventories within the pilot study. The Cronbach alpha is a measure of internal consistency and can be used to determine the reliability of the scales (Santos, 1999; Tavakol & Dennick, 2011) . If removing a question increased the alpha value, then it was removed. The final adapted PLSI was a 42 item questionnaire with alpha values of 0.64 in the E/I category; 0.46 in the S/N category; 0.68 in the J/P category and 0.44 in the T/F category. The Study Habit Inventory had an alpha value of 0.73.
Actual Study
Sample
A total of 59 1 st and 3 rd year students at the Cave Hill campus of the University of the West Indies voluntarily participated in the study. Of the 59 students there were 10 males and 49 females; 37 were in 1 st year and 22
were in 3 rd year; 37 of the participants declared chemistry as their major/minor and 22 of the participants were taking chemistry for extra credits.
Data Analysis & Scoring Scheme
Good study habits refer to good note taking, test anxiety, reading comprehension, concentration and time management skills. In this case one number was picked from a range of 1-4 where '1' was 'always true' and '4' was 'rarely true'. With each question of the 11 questions having a maximum score 4 it was deduced that the highest overall score that any one student can attain is 44 (good study habits) and the lowest is 11 (poor study habits). Thus, an overall score of 33 and above was deemed as having good study habits while a score below 33 was deemed as bad study habits. PASW Statistics 19 and was used in the analysis of the collected data. The frequencies and percentages for the demographic data were analyzed using PASW. The frequencies and percentages for the various learning styles were analyzed for research question 1 which dealt with the prevailing learning styles and question 2 which dealt with the percentage of students that display good study habits. Question 3 which dealt with the significant difference between study habits based on level, were analyzed via the t-test of Independent Samples and ANOVA respectively. To answer questions 4(i) and (ii) (is there any significant difference in the learning style preferences of undergraduate chemistry students based on level of study and study habits) the t-test for Independent Samples was employed. To determine question 5 (if there was any significant difference in the academic achievement of undergraduate chemistry students in group theory based on study habits and learning styles) t-tests were performed. Linear regression was used to determine the extent that study habits and learning styles combined predict academic achievement as well as their relative contribution on the level of academic achievement. A confidence level of 0.05 was utilized for the duration of the study.
Results & Discussion
Distribution of gender, level of study and major
There were more females (83,1%) than males (16,9%) who participated in the study. This was expected since there are more females taking chemistry but the percent difference was unexpectedly high. This observation does not support the concept that more males prefer science than females (Linn & Hyde, 1989) . However, it does align with the fact that the university has more females than males since there are approximately 8,500 students enrolled at the university with 70% being female and 30% being male ("International Office: International Students: FAQs,"). Of the participants 62,7% were declared as Chemistry majors or minors while 37,3% were just taking Chemistry courses. The majority of the students taking chemistry courses in the first year are biochemistry majors who are required to complete the 1 st year chemistry course as a prerequisite for their majors.
Distribution of Learning Styles (LS) -Research Question 1
Figure 1: The percentages of each learning style category Figure 1 exemplifies the learning style preferences that characterize the undergraduate chemistry students. There was a higher percentage of introverts (76.35%) compared to extroverts (23,7%). Chemistry involves more individual work than group work which may be preferred more by the introverts given that they prefer working alone (Varughese, 2007) and may use their time alone to reflect on their work more thoroughly (Hauptman & Cohen, 2011; Varughese, 2007) . Another study also suggested that due to this preference, introverts may gravitate toward Chemistry. In the case of the sensate/intuitive dimension the students showed a higher preference for the sensate learning style (66,1%) than intuitive (33,9%). This was quite unexpected given that chemistry involves more abstract concepts and theories (Felder, Felder, & Dietz, 2002) which may be more suited to the intuitive students. Sensors on the other hand, prefer to use their senses and past experiences (O'Brien, et al., 1998; Varughese, 2007) and may have difficulty with grasping concepts that are not practical (Hauptman & Cohen, 2011) . It was noticed that the thinkers (74,6%) outweighed the feelers (25,4%). This was expected since chemistry requires more logical, analytical and rational evaluation of the information presented (O'Brien, et al., 1998; Varughese, 2007) . The last dimension was judging/perceiving and as expected a higher percentage of the students were judgers (63,7%) compared to the perceivers (37,3%). Judgers tend to prefer more structured and organized instruction which is associated with chemistry and maybe the reason for such an observation (Felder, et al., 2002) .Thus, the most prevailing learning style preferences among the 1 st and 3 rd year chemistry students at the UWI were introvert (76.35%), sensate (66,1%), thinking (74,6%) and judging (62,7%) and this is in agreement with a study carried out by Yeung, et al., (2005) which reported that among undergraduate chemistry students introverts, sensate, thinking and judging were also prevalent.
Study Habits (SH)
The investigation of study habits among the students was carried out to determine whether they displayed good or poor study habits (Research question 2) and is illustrated in Table 2 A score 33 represents good study habits and <33 represent poor study habits. Table 2 provides the mean and standard deviation that were calculated for the combined total of study habit scores. In this case, a value of 1 would represent good study habits while a value of 2 would represent poor study habits. Therefore, a mean of 1.41 which is closer in value to one indicates that more students displayed good study habits. Figure 2 further demonstrates this by showing that a proportion (59,3%) of students within the study displayed better study habits than the other 40,7% of the students.
The study further investigates the significant difference in the level of study habits based on the level of study the students are at (Research question 3). Table 3 and 4 illustrate the relationship of the level of study habits of the participants based on their level of study. The t-test was calculated to determine whether there was any significant difference of the study habits of the students between levels of study. Table 3 indicates that the third years displayed better study habits than the first years since the third years had a mean score of 34.55 while the first years had a mean of 32.54. Furthermore, the mean score of the first year students suggest that on average they have poor study habits. Although this was illustrated in Table 3 , the t-test shows that statistically there is no significant difference between the level of study habits based on level (F=0.259, p=0.083).
It was expected that the third years would display better study habits than the first years. The first years have now entered a new educational institution where the working environment is completely different from what they have grown accustomed to. They have brought with them their own ways and ideas of how to study and have not yet developed or adjusted them while being in level one (Khurshid, et al., 2012) . Third years on the other hand, have had time to mature within their study habits over the years and gain a better understanding on what may or may not work for them within a particular course (Khurshid, et al., 2012) . Consequently, modifications can be done resulting in more effective study habits. Table 5 seeks to answer Research question 4(i) which stated: Is there any significant difference in the learning styles of the undergraduate Chemistry students based on level? In scoring the learning style preferences, a value of 1 was used to represent the extrovert, sensate, feeling and judging categories while a value of 2 represented the introverts, intuitive, thinking and perceiving categories. Both the first year and third years showed high numbers of introverts since the mean scores were closer to 2. The t-test demonstrates that there was no statistical difference in the extrovert and introvert learning styles based on level of study (F=0.898, p=0.629 ). In addition, there is an increase in the mean score of the intuitive learners from 1.30 in first years to 1.41 in third years. Thus, illustrating that as the level of study increases as the number of intuitive learners increase. However, while this was observed the t-test suggests that statistically there was no significant difference (F=2.343, p=0.389) in the sensate/intuitive learning styles based on level of study. The mean scores obtained for the feeling and thinking learning styles indicate that there were more thinkers than feelers in both levels of study but the t-test indicates that statistically there is no significant difference in the feeling/thinking learning styles based on level (F=0.237, p=0.806). As we move from first year to third there is a slight decrease in the number of perceivers. The first years had a mean score of 1.41 and this decreased slightly to 1.32 for the third years. Although this was observed, the t-test demonstrates that there was no statistical difference in the judging/perceiving learning styles based on level (F=0.171, p=0.511) . Even though all t-test results indicate that there is no statistical difference in learning styles based on level it is interesting to note that only the sensate/intuitive and the judging/perceiving dimensions showed any difference in the mean scores. Students may find themselves becoming more in tuned with their learning styles as they increase their level of study. The course material associated with Chemistry may require students to become more intuitive and judging. Such course material could involve abstract concepts along with structured and ordered instruction (Felder, et al., 2002; Larkin-Hein & Budny, 2000) . Students with extroversion, introversion, feeling or thinking learning preferences are more adaptable to particular learning situations and this may be a reason as to why no difference was seen in the year levels.
Learning Styles
Perceivers like spontaneity and dislike having deadlines on assignments (Felder, et al., 2002) . Unlike perceivers the judgers are more systematic and organized (Varughese, 2007) . They also prefer well defined instruction (Felder, et al., 2002) and like when their work is completed (Larkin-Hein & Budny, 2000) . The judging learning style preference is associated with science students (Varughese, 2007) . As the students are trained more in Chemistry they may become more judging than perceiving. Table 5 illustrates that the third years have more judgers (1.32) than the first years (1.41). This information suggests that as students increase in the level of study, their level of maturity in Chemistry also increases. They have completed enough years at the university to understand the concepts of Chemistry. Thus they are more capable of effectively adapting or changing their learning style to suit the settings that are being taught. Table 6 answers part (iii) of the research question which states: Is there any significant difference in the learning styles of the undergraduate Chemistry students based on study habits? The mean score of the introverts (1.44) indicates that they possess poorer study habits than the extroverts (1.29) as seen in Table 6 . Even though this observation was made the results of the t-test indicate that there is no statistical difference in the study habits of the students based on the extrovert/introvert dimension (F=6.747, p=0.228). It was expected that the introverts would have better study habits seeing as they usually prefer to be alone and reflect on work (Varughese, 2007) . Extroverts prefer more group activities and person to person communication (Varughese, 2007) . However daydreaming in class and becoming distracted or tired after studying for long periods of time may have contributed to the results. Lectures may at times have included group participation which suits the extroverts and they may have paid more attention while the introverted students could have been uncomfortable in the environment and may find themselves daydreaming.
In regards to the sensate/intuitive dimension a mean score of 1.33 was obtained for the sensate students indicating that they possessed better study habits than the intuitive students (1.55). Nevertheless, the t-test results showed that there was no statistical difference in study habits based on the sensate/intuitive dimension (F=1.902, p=0.113). Sensors prefer repetition and small details more so than the intuitive students and could be a possibly explanation for the observation (Larkin-Hein & Budny, 2000; Richards, et al., 1999) . Attention to small details may give the sensors and advantage when reviewing course material since they are able to pick out the important information associated with the material. They may not easily get tired after studying for long periods of time unlike the intuitive students who dislike repetition.
Furthermore, based on the mean scores the feelers (1.53) displayed poorer study habits than the thinkers (1.36). Further analysis of the results using a t-test showed that there was no significant statistical difference in study habits based on the feeling/thinking dimension (F=1.007, p=0.255). This was not surprising given the fact that thinkers would prefer more analytical and logical thinking (Varughese, 2007) making it easier for them to study the course material. In addition, feelers who are generally more in tuned to their feelings (Varughese, 2007) may find themselves worrying about doing well on the test and this may interfere with their study time.
The perceivers (1.50) displayed poorer study habits than the judgers (1.35). Judgers tend to be very well organized (Larkin-Hein & Budny, 2000) and so it is possible that they planned their time wisely to include note review and study sessions. On the other hand perceivers are generally not as organized as judgers and tend to procrastinate when it comes to studying or completing assignments (Larkin-Hein & Budny, 2000; Varughese, 2007) . They probably end up cramming for tests at times and this could contribute to their poor study habits. The t-test results in Table 6 suggest that statistically there was no significant difference in study habits based on the judging/perceiving dimension (F=2.061, p=0.269).
Academic Achievement (AA)
Academic achievement was assessed by a test on Group Theory. Group Theory in Chemistry involves concepts from aspects of mathematics and science (Harle & Towns, 2010) . It involves the analysis of symmetry and operations of molecular models (Harle & Towns, 2010; Meyer & Sargent, 2007) . Table 7 illustrates the significance of academic achievement based on study habits and learning styles and seeks to answer research question 5(i). Looking at the mean values (Table 7) it was interesting to see that those students with poor study habits achieved relatively the same grades as those students with good study habits for the group theory test that was taken. The results for the t-test performed further exemplifies that statistically there was no significant difference in academic achievement based on study habits (F=0.416, p=0.941) . This is very surprising as one would think that those with better study habits would have scored higher on the test. While a student may possess on average good study habits it is possible that he/she is lacking in a particular area. For example some these students may daydream or fall asleep during lectures and miss vital information pertaining to the course and consequently the test. They may also get tired or distracted easily when studying for long periods of time and would being unprepared for the test. Furthermore, the study habits of the students whether good or poor may match their learning style allowing the student to efficiently process and retain the reading material as well as other additional information from various sources Thus, students with poor study habits are able to answer just as well as those with good study habits.
Subsequent to this finding the relationship between learning styles and academic achievement was investigated. The t-test results seen in Table 7 indicates that there is no statistical difference in academic achievement based on the extrovert and introvert learning styles (F=0.233, p=0.097). However, within the same table it was found that the extroverts outperformed the introverts obtaining a mean of 61.43 compared to 50.93. These results are not consistent with the data reported in previous studies (Kazu, 2009; Schmid, et al., 2009; Yeung, et al., 2005) which showed that the introverts outperformed the extroverts. During Group Theory tutorials sessions there were group interaction among the students and the incorporation molecular models. The students had the opportunity to work in groups and building stick-and-ball models of the molecules being discussed. These same models were borrowed by some of the students while other made their own using playdough, sticks or pins. These models were then utilized by the students during their study groups and this type of environment is more suited towards the extrovert. Consequently, the extroverts may absorb and retain more information resulting in the higher academic performance by the extroverts. It must be noted however, the extroverts did indeed possess better study habits than the introverts (Table 6) .
On the other hand, the sensors performed slightly better than the intuitive students given that the mean grade attained by the sensors was 55.46 and that of the intuitive students was 40.45. The t-test suggests that statistically there is no significant difference in academic achievement based on the sensate and intuitive learning styles (F=0.10, p=0.293). It was unexpected that the sensors would perform better than the intuitive students since group theory usually includes more abstract concepts but since the sensors displayed better study habits (Table 6 ) it could have led to the difference in grades. A study performed among Chemistry students (Yeung, et al., 2005) has shown that the sensate/dimension did not affect academic achievement. Additionally, intuitive students tend to see the "big picture" with little regard for smaller details and this may have been a disadvantage to them in group theory. They unlike the sensors who prefer small details may not have been able to work through the questions step by step to fully answer the questions having mentally visualized the molecule 3 dimensionally.
Moreover, it was expected for the thinkers to attain better grades than the feelers since the thinking learning style has been more associated with science (Varughese, 2007) and group theory involves more logical thinking. From the results they did not do exceptionally well over the feelers. In fact the thinkers received an average grade of 53.82 and the feelers 52.27 for the group theory test. Table 7 shows that statistically there is no significant difference in academic achievement based on both learning style preferences (F=0.391, p=0.804). The higher performance seen with the thinkers correlates to the other findings (Yeung, et al., 2005) where the researchers found the thinkers performed better than the feelers.
For the judging and perceiving learning styles the results of the t-test suggest that there is no statistical difference in academic achievement (F=0.581, p=0.278). However, it is illustrated in Table 7 that the perceivers having a mean grade of 57.23 outperformed the judgers with a mean grade of 51.16. Yeung, et al., (2005) reported that the judging/perceiving dimension does not affect academic achievement. The judging learning style is associated with science not perceiving. In addition, the perceivers possessed poorer study habits than the judgers and subsequently one can say that study habits did not affect their academic achievement. Matched study habits and learning styles could be a possible reason for the results obtained. The students could effectively process the information in the course material in preparation for the test and thus score higher than the judgers.
Combined Effect and Relative Contribution of Learning Styles and Study Habits on Academic Achievement
Tables 8 and 9 seek to answer Research questions 6 and 7 which deal with the combined effect and contribution of learning styles and study habits on academic achievement. A combination of the E/I, S/N, F/T and J/P dimensions along with study habits accounted for 9,3% of the variance (R 2 = 0.093, p=0.379). While Table 8 suggests that statistically there is no significant difference in contribution (F=1.086 p=0.379), Table 9 suggests that that the highest contribution to academic achievement was the extrovert/introvert category of learning styles ( =0.228), sensate/intuitive ( =0.183), judging/perceiving ( =0.120), study habits ( =0.046) and finally feeling/thinking ( =0.009).
Conclusion
Learning style and study habits are important in one's academic pursuit. This study revealed that among the chemistry students at the University of the West Indies the prevailing learning style preferences were introvert, sensate, thinking and judging and that they had good study habits. However, there was no significant difference in the academic achievement of the students in chemical group theory based on learning style preferences and or learning style preferences.
